Abstract: This paper discusses the theory and operation of Space Vector
Introduction
The use of SVPWM based voltage source inverters is suitable for many high power industrial applications as SVPWM shows good utilization of dc link voltage, easier implementation of the system, less switching loss, & also less total harmonic distortion. Consequently inverter performance improves to a great level as the overall THD becomes reduced. In this paper a topology of a two level inverter based on space vector pulse width modulation technique is described, duration time & switching time for each sector are explained, variation in total harmonic distortion with the variation in modulation index is also shown.
Sinusoidal pulse width modulation technique is often used for many applications for controlling the inverter. In this project space vector pulse width modulation technique is implemented and it is compared with sinusoidal pulse width modulation technique in view of voltage utilization and total harmonic distortion [1] . SPVWM technique is more popular in these days compared to conventional techniques because of its excellent features such as more efficient use of DC supply voltage, more output voltage than conventional modulation, lower total harmonic distortion and prevent un-necessary switching hence less commutation losses.
The objective of SPVWM technique is to approximate the reference voltage vector using the eight switching patterns. In the implementation of SPVWM, determination of reference voltage, switching time duration, and switching time of each switch, are vital steps and switching sequence should be such that it gives less switching losses.
II. Two-Level Inverters And Modulation Schemes
Inverters built with power electronic devices have become very popular and were accepted by the industry owing to their simplicity and ruggedness. With the advancements in the PWM control schemes, the harmonic spectrum of the output voltage can be maneuvered to contain a pronounced fundamental component and to transfer the harmonic energy to the components of higher frequency [2] [3] . This is desirable, as it is relatively easier to filter out the components of higher frequency compared to the components of the lower frequency.
Sinusoidal Pulse Width Modulation (SPWM) is one of the most popular schemes devised for the control of a two-level inverter. In SPWM, a modulating sine wave corresponding to the fundamental frequency of the output voltage is compared with a triangular carrier wave of high frequency, which corresponds to the switching frequency of the devices. Each leg of the two-level inverter is controlled by the corresponding modulating wave. The modulating waves for the individual legs are displaced by 120 0 with respect to each other as shown in the top trace of From the harmonic spectra presented in Fig.3 , it is evident that in the range of linear-modulation, the predominant harmonics are pushed to the order of the switching frequency. In the six-step mode of operation, the harmonic order is given by 1 6  n (n = 1,2,3…).
III. Principle Of SVPWM
Firstly model of a three-phase inverter is presented on the basis of space vector representation. The three-phase VSI is presented in Fig.4 .S 1 to S 6 are the six power switches that shape the output, which are controlled by the switching variables a, a', b, b', c and c'. When an upper transistor is switched on, i.e., the corresponding a', b', or c' is 0. Therefore, the on and off states of the upper switches S 1 , S 3 , S 5 can be used to determine the output voltage [4] [5] [6] . 8 shows the block diagram of proposed control method. In this control method switching pulses required for the inverter to produce sinusoidal current are generated by space vector pulse width modulation technique. The control method is developed totally in the matlab environment using matlab simulink [7] [8] [9] .This control method can also implement using matlab coding. Space vector pulse width modulation technique is applied for three phase two level inverter, and it is applied for both linear and non linear loads. This method gives better DC bus utilization and less total harmonic distortion when compared to sinusoidal pulse width modulation. Fig.9 Simulink model of SVPWM control method Fig.9 explains the matlab simulink model of proposed control method. Reference voltage generation, switching time calculation and switching pulses generation are the important stages. The output of inverter was given to low pass filter, and filter gives the output of sinusoidal current and voltages with less total harmonic distortion. 
Implementation of Space Vector Pulse Width Modulation Technique on

V. Simulation Results
Fig 10 shows the Simulink for space vector pulse width modulation control having linear load and for measuring line voltages. And a second order low pass filter is used to get pure sinusoidal wave form. Before the filter stage the output wave form not look like sinusoidal, but after filter stage the output is sinusoidal with less total harmonic distortion. In middle stages the space vector wave form also observe The THD is reduced to significant value using this control method. The result shows that the voltage THD value is 12.96%. In the voltage spectrum specified harmonics are eliminated. According to applications the THD value changes, by changing the frequency the value of THD can alter. When the load is non linear, in the voltage spectrum specified harmonics are eliminated. The THD is reduced to significant value using this control method. The result shows that the voltage THD value is 12.42%. When non linear load present in the system there are chances of increasing harmonics, but by using SVPWM method they can be reduced to significant value. Fig.16 shows the THD of current when the load is non linear, in SVPWM control method on inverter. The result shows that the current THD value is 17.80%. When the load is non linear, in current spectrum higher order harmonics are eliminated. Even lower order harmonics present in the spectrum higher order harmonics are eliminated significantly, so overall THD is less.
VI. Conclusion
In this paper, a control methodology for the inverter using SVPWM is proposed. The proposed control method is done in MATLAB Simulink. The harmonic spectrum under non-linear load conditions shows that reduction of harmonics is better. The simulation study of two level inverter is carried out using SVPWM because of its better utilization of dc bus voltage more efficiently and generates less harmonic distortion in three-phase voltage source inverter. This result (harmonic spectra) explains SVPWM control for two-level inverters has become popular. In the range of linear-modulation, not only a smooth control over the fundamental component of the output voltage is obtained, but also the harmonic spectrum is acceptable. By increasing the switching frequency, one may push significant harmonics further up. For high power applications also this is used for reducing switching losses in the power semiconductor devices
